antipredator defence cephalopod deimatic behaviour fish foraging tactic ink Loligo pealeii prey protean behaviour Longfin squid, Loligo pealeii, were exposed to two predators, bluefish, Pomatomus saltatrix, and summer flounder, Paralichthys dentatus, representing cruising and ambush foraging tactics, respectively. During 35 trials, 86 predatoreprey interactions were evaluated between bluefish and squid, and in 29 trials, 92 interactions were assessed between flounder and squid. With bluefish, squid predominantly used stay tactics (68.6%, 59/86) as initial responses. The most common stay response was to drop to the bottom, while showing a disruptive body pattern, and remain motionless. In 37.0% (34/92) of interactions with flounder, squid did not detect predators camouflaging on the bottom and showed no reaction prior to being attacked. Squid that did react, used flee tactics more often as initial responses (43.5%, 40/92), including flight with or without inking. When all defence behaviours were considered concurrently, flight was identified as the strongest predictor of squid survival during interactions with each predator. Squid that used flight at any time during an attack sequence had high probabilities of survival with bluefish (65%, 20/31) and flounder (51%, 18/35). The most important deimatic/protean behaviour used by squid was inking. Inking caused bluefish to startle (deimatic) and abandon attacks (probability of survival ¼ 61%, 11/18) and caused flounder to misdirect (protean) attacks towards ink plumes rather than towards squid (probability of survival ¼ 56%, 14/25). These are the first published laboratory experiments to evaluate the survival value of antipredator behaviours in a cephalopod. Results demonstrate that squid vary their defence tactics in response to different predators and that the effectiveness of antipredator behaviours is contingent upon the behavioural characteristics of the predator encountered. Ó
Longfin squid, Loligo pealeii, were exposed to two predators, bluefish, Pomatomus saltatrix, and summer flounder, Paralichthys dentatus, representing cruising and ambush foraging tactics, respectively. During 35 trials, 86 predatoreprey interactions were evaluated between bluefish and squid, and in 29 trials, 92 interactions were assessed between flounder and squid. With bluefish, squid predominantly used stay tactics (68.6%, 59/86) as initial responses. The most common stay response was to drop to the bottom, while showing a disruptive body pattern, and remain motionless. In 37.0% (34/92) of interactions with flounder, squid did not detect predators camouflaging on the bottom and showed no reaction prior to being attacked. Squid that did react, used flee tactics more often as initial responses (43.5%, 40/92), including flight with or without inking. When all defence behaviours were considered concurrently, flight was identified as the strongest predictor of squid survival during interactions with each predator. Squid that used flight at any time during an attack sequence had high probabilities of survival with bluefish (65%, 20/31) and flounder (51%, 18/35). The most important deimatic/protean behaviour used by squid was inking. Inking caused bluefish to startle (deimatic) and abandon attacks (probability of survival ¼ 61%, 11/18) and caused flounder to misdirect (protean) attacks towards ink plumes rather than towards squid (probability of survival ¼ 56%, 14/25). These are the first published laboratory experiments to evaluate the survival value of antipredator behaviours in a cephalopod. Results demonstrate that squid vary their defence tactics in response to different predators and that the effectiveness of antipredator behaviours is contingent upon the behavioural characteristics of the predator encountered. Ó 2010 The Association for the Study of Animal Behaviour. Published by Elsevier Ltd. All rights reserved.
Predation is a constant source of risk for most animals. To maximize survival, prey have developed a wide repertoire of defences ranging from physical armour, toxic chemicals and behavioural displays to evasive manoeuvres (Cott 1940; Edmunds 1974; Bryan et al. 1997; Lenzi-Mattos et al. 2005; Speed & Ruxton 2005) . Primary defences are generally characterized by camouflage and cryptic behaviours and are used to avoid detection or recognition and decrease encounter rates with potential predators (Endler 1991). When attack is imminent, secondary defences are deployed to delay, inhibit or escape from an approaching predator.
The most common secondary defence is to flee (Humphries & Driver 1970; Eibl-Eibesfeldt 1975) ; however, direct interactions with predators are often unavoidable (Lingle & Pellis 2002; Edut & Eilam 2004) . As a result, prey may attempt to startle, threaten or confuse a predator with defensive postures and erratic, unpredictable escape sequences known as protean behaviour (Humphries & Driver 1970; Edmunds 1974; Driver & Humphries 1988) . Deimatic defences are sounds, displays and postures that intimidate or bluff (Young 1950; Edmunds 1974) . Defensive eyespots are one example of a deimatic display found in frogs (Martins 1989; Lenzi-Mattos et al. 2005) , cephalopods (Hanlon & Messenger 1996) , butterflies and moths (Vallin et al. 2005 (Vallin et al. , 2007 Stevens et al. 2008a Stevens et al. , b, 2009 . Depending on the capabilities of the prey, deimatic displays may signal a warning of true danger or serve as an attempt to deceive a predator into believing prey are larger or more dangerous than they really are; either way, the intention of such displays is to cause predators to hesitate or abandon their attacks (Humphries & Driver 1970; Hanlon & Messenger 1996) .
